Summary. Mouse 
Introduction
In most mammalian oocytes, meiosis is arrested in the ovary at the diplotene stage of first prophase. Oocytes in mature follicles resume meiosis in response to a preovulatory surge of gonadotrophins; however, oocytes removed from the follicles with or without their surrounding cumulus cells resume meiosis spontaneously in the absence of gonadotrophic stimulation (rabbit: Pincus & Enzmann, 1935; rodents: Edwards, 1962) . Some isolated oocytes of the mouse, at least, can complete all aspects of maturation in vitro, as shown by the presence of 15-day-old living fetuses (Cross & Brinster, 1970) and the birth of young (Mukherjee, 1972) after complete maturation and fertilization in vitro.
An increase in intracellular calcium has been shown to have a role in the re-initiation of meiosis in invertebrate and amphibian oocytes (Guerrier, Moreau & Doree, 1978; Kostellow & Morrill, 1980) . In addition, it is well established that the level of intracellular calcium is critical to the regulation of somatic cell division (see review by Whitfield, Boynton, MacManus, Sikorska & Tsang, 1979) . However, we are aware of no report of a direct effect of calcium upon re-initiation of meiosis in a mammalian oocyte. Paleos & Powers (1981) 
Culture media
The control medium used for culturing oocytes is a modification of the standard egg culture medium described by Biggers, Whitten & Whittingham (1971) . It contained: 87-9 mM-NaCl, 5-6 mM-KCl, 1-7 mM-calcium lactate, 0-4 mM-KH2P04, 1-2 mM-MgS04, 2-0 mM-NaHC03, 0-50 mM-sodium pyruvate, 21-4 mM-sodium lactate, 5-6 mM-glucose, 4-0 g crystalline bovine albumin 1, and 20-0 mM-sodium Hepes. It was adjusted to pH 7-4 with HC1. This medium was designed with a low level of NaHC03 so that the concentration of calcium could be raised above 1-71 mM (by the addition of CaClJ without precipitation. The reduction in NaHC03 does not affect the rate or frequency of maturation (Paleos & Powers, 1981 (Table 3 ). In the presence and absence of dbcAMP, 4-0 IO"3 mM-ionophore decreased both the frequency of non-degenerate oocytes and the frequency of polar body formation.
Experiment 4
The effects of ionophore and elevated levels of calcium in various combinations were examined (Table 4 ). In the absence of the ionophore a dbcAMP concentration of 0-20 mM and (87) 145 (63) (Fleckenstein, 1977) , plus a low concentration of dbcAMP (Table 5 ). There was a dose-dependent effect of verapamil on GVB, and at high concentrations verapamil blocked GVB and polar body formation ( Tetracaine, which is also known to be a calcium antagonist (Rahwan, Piascik & Witiak, 1979) , was used in an experiment similar to Exp. 5. With 0-041 mM-dbcAMP in the medium, tetracaine caused a dose-related inhibition of GVB (Table 6 ). The majority (82%) of the oocytes which were in 0-40 mM-tetracaine + 0-041 mM-dbcAMP for the first 22 h of culture underwent GVB when cultured in medium with the dbcAMP alone, indicating that the effect on GVB of the highest concentration of tetracaine is largely reversible. However, of the oocytes that underwent GVB, far fewer formed polar bodies than did oocytes cultured in 0-041 mM-dbcAMP alone. These results, and the similar effect of verapamil in Exp. 5 could reflect some residual effects of the treatments. It is also possible that the length of time that the oocytes were maintained in culture at the germinal vesicle stage caused irreversible changes in some of the oocytes which prevented maturation.
Discussion
The results presented in Table 1 demonstrate that elevated levels of extracellular calcium can overcome the block to GVB caused by dbcAMP in the mouse oocyte in vitro. At low levels of 123 (78) (Rose & Loewenstein, 1975; Foreman, Garland & Mongar, 1976; Epel, 1977; Collins & Epel, 1977) . The ionophore was able to stimulate GVB in oocytes exposed to dbcAMP at a concentration (0-10 mM) that is within the range in which the oocytes are sensitive to elevated extracellular calcium (Table 1) . However, the ionophore at 4-0 10~3 mM had an inhibitory effect upon polar body formation in the presence or absence of dbcAMP. Since this conflicts with the results above and in our previous study on the effects of calcium alone (Paleos & Powers, 1981) , we believe that this inhibitory effect may be related to the fact that the oocytes in Table 3 (Paleos & Powers, 1981) . This toxic effect may be related to the disruption of gap junctions on the surface of the oocyte when it is removed from the follicle. Rose & Loewenstein (1975) (Berridge, 1975) . We believe that further investigations of calcium localization and movement in the mouse oocyte will be of value in elucidating the processes that stimulate GVB in vitro and in vivo.
